Introduction
In this paper I focus on developmental patterns in the acquisition of rhyme structure in Dutch.
1 Rhyme structure in Dutch has several characteristics that children have to learn. First, syllables can be closed. Second, Dutch has both long and short vowels. Third, the vowel length contrast only exists in closed syllables; in open syllables only long vowels occur. This is captured by the minimal rhyme constraint which states that Dutch rhymes are minimally bipositional (cf. Trommelen 1983 , van der Hulst 1984 , Kager & Zonneveld 1986 , Kager 1989 . In addition to this language-specific minimal rhyme constraint Dutch rhymes also obey the universal maximal rhyme constraint, which states that rhymes are maximally bipositional (Kaye & Lowenstamm 1981 , Kager 1989 . However, at the end of words an extra consonant is allowed, which I will refer to as the extrarhymal consonant.
2 Section 1 gives a description of the four developmental stages that can be distinguished in the acquisition of rhymes. In section 2 I will give a formal account of the stages and explain the transitions from one stage to the next as the setting of a parameter. Section 3 summarises the main conclusions.
Developmental stages in the acquisition of rhyme structure: a description
The data used in this paper come from the Fikkert/Levelt corpus. It contains longitudinal data of 12 children acquiring Dutch as their first language. The children were recorded every other week and were followed for a period of one year. In this paper I only give data of one of the children, Jarmo, whose developmental patterns are representative for other children.
Stage 1: the core syllable CV
At the initial stage of acquisition Jarmo produces no forms with final consonants. Target words with final consonants are 'repaired', that is, final consonants are not realised, as shown in (1).
( Jarmo's data in (1) show that final consonants are deleted no matter what kind of vowel precedes them. Moreover, words like klaar 'ready' (la) with long vowels in the adult target forms and words like dit 'this' (1d) with target short vowels, are produced with both long and short vowels. It is therefore clear that vowel length distinctions are not used systematically. I therefore assume that all vowels are represented by one V slot at this stage and that length is purely phonetic.
Stage 2: the appearance of final obstruents
At stage 2 the first closed syllables appear in Jarmo's production forms. However, they are invariably closed by obstruents. From 1;6.13 syllable-final fricatives appear in Jarmo's forms, as shown in (2a Although Jarmo's template is able to accommodate final consonants of the adult target in his own template, sonorants in final position are usually not realised as such at stage 2, and they are frequently deleted at stage 3 as well, contrary to final obstruents, as can be seen in (8). Moreover, (8) also shows that sonorants following long vowels are more frequently prone to deletion than sonorants following short vowels at stage 3, indicating that the vowel length distinction becomes relevant in the child's system. Deletion of final obstruents is not related to the length of the preceding vowel, as also shown in (8):
s production of V(V)C son and V(V)C obst targets at stage 3
The following picture can be deduced from (8):
Sonorants show a close relationship with the length of the preceding vowel. If we look at vowel length errors in the child's production of adult target words ending in a sonorant, we see that long vowels before sonorants are shortened if the final sonorant is produced (10a). However, short vowels are lengthened when final sonorants are not produced (10b Vowel length errors go in both directions and are independent of final consonant deletion. It seems, therefore, that vowel length is not completely mastered before obstruents.
Stage 4: mastering vowel length and extrarhymal consonants
At stage 4 an important change in Jarmo's system is that the percentage of deleted obstruents increases after long vowels, as in the examples in (12) These observations are very similar to those of final sonorants at stage 3 (see 9). This seems to indicate that the child allows two positions in the rhyme: either a long vowel or a short vowel plus a consonant. However, three additional observations need to be explained. First, target forms ending in VVC son are now more often produced correctly than at stage 3, as shown in (17) This results in the universal core syllable CV.
Stage 2: branching rhymes
At stage 2 the child's system allows closed syllables, which are invariably closed by an obstruent. The child has not yet mastered vowel length distinctions, and therefore represents all vowels as one V slot. That is, the branching nucleus parameter (20) still has the default value. Obstruents following target long and short vowels therefore are in the same position: they are mapped onto the child's VC rhyme template. Once closed syllables are allowed, the repair strategy which deletes final consonants should cease to exist. Although this is largely true for obstruents, it does not hold for sonorants. Apparently, obstruents can be accommodated into the child's template, while sonorants cannot.
Since obstruents are universally never part of the nucleus, they have to be in the coda. I assume that the child is learning that rhymes can be branching into a nucleus and a coda. That is, the child is learning the marked value [YES] for the branching rhyme parameter (19). From the fact that sonorants are not realised at this stage, I conclude that they are not represented in the coda, although, in principle, they could be. The child seems to have, next to the core syllable template, a maximally bipositional rhyme template, in which the rhyme can branch into a nucleus and a coda, which is realised as an obstruent, as in (21): (21) Branching rhyme template:
This template explains why sonorants are deleted at this stage: they cannot be mapped onto the template unless they are replaced by obstruents, as in (3b).
The transition from stage 1 to stage 2 thus involves the setting of a syllable parameter, the 'branching rhyme' parameter, from the default value
[NO] to the marked value [YES] . Furthermore, the child has determined that only obstruents can fill the coda position.
Stage 3: branching nuclei and the maximal rhyme constraint
At stage 3 sonorants appear in final position, although they are deleted more often than not. As we have seen, at this stage there are clear differences between obstruents and sonorants in syllable-final position in the child's production forms: (i) obstruents are generally produced, while sonorants are often deleted; (ii) whether sonorants are produced is largely dependent on the length of the preceding vowel. However, the fact that sonorants are sometimes realised indicates that they can now be accommodated into the child's template. Moreover, the fact that they behave differently from obstruents suggests that they are in a different position from obstruents. I therefore propose that they are not in the coda, but are part of the nucleus. Apparently, the child is setting the nucleus parameter (20) from the default value [NO] to the marked value [YES] . In other words, the child now has a template in which the nucleus can branch, as represented in (22), as well as the core syllable template and the template in (21). Target rhymes consisting of a short vowel and a sonorant can now be mapped onto the child's template. However, target rhymes consisting of a long vowel and a sonorant cannot; hence, the final sonorant is usually deleted. However, there are other possibilities available to the child: target VC son rhymes can also be realised as long vowels, which fill both positions in the nucleus. Target rhymes consisting of a long vowel plus a sonorant can also be realised as a short vowel plus a sonorant. However, VC son and VVC son target rhymes are generally not produced as VVC son or V. This suggests that the child's template is minimally and maximally bipositional. How both positions are filled is not dictated by the template; hence, we find much variation in realising a bipositional template.
However, the child produces both long and short vowels before obstruents. What needs to be explained is that the strong relationship between a sonorant and the preceding vowel is not observed between an obstruent and the preceding vowel. I will argue that the patterns can be described by assuming that (i) vowel length is more or less mastered; (ii) sonorants are in the nucleus, obstruents in the coda; (iii) rhymes are maximally bipositional (having a branching rhyme and a branching nucleus in the same syllable violates the maximal rhyme constraint) and (iv) the earlier branching rhyme template (21) is preferred over the newly acquired branching nucleus template (22).
At stage 3 there is no relation between final obstruent deletion and vowel length errors. Although VVC obst is sometimes produced as VC obst , VC obst is also frequently realised as VVC obst . Final obstruent deletion, although rare, is equally likely to occur after long and short vowels. It therefore seems that the child realises a vowel and the coda consonant. However, if the coda consonant is realised the preceding vowel can only occupy one position in the nucleus, given a maximal bipositional rhyme. Thus, although vowel length distinctions may be mastered, they cannot be represented in all positions.
Stage 4: extrarhymal consonants
Stage 4 is characterised by the fact that obstruents and vowels show a similar behaviour at stage 4 (see 16) as sonorants and vowels at stage 3 (see 9). One logical possibility is not found, however: vowel lengthening under deletion of an obstruent, i.e. VC obst -VV, is not attested. Apparently, compensatory lengthening is restricted to nuclei, which provides evidence for the claim that obstruents and sonorants are in different syllabic positions. It is also an argument that nuclei are constituents.
A long vowel occupies two positions. A final obstruent following the long vowel therefore cannot be part of the rhyme, which is universally maximally binary. The consonant has to be in extrarhymal position, which apparently is not yet always present in the child's template. Hence, final obstruents following long vowels are often deleted when long vowels are represented as bipositional. However, as shown above, the existence of production forms ending in VVC son , VVC obst and VC son C obst at this stage provide evidence for a bipositional rhyme plus an extra consonant. The child's template can now accommodate three positions. At stage 4 the extrarhymal parameter is being set from the default value [NO] (underlined) to the marked value [YES]:
Extrarhymal parameter A (final) bipositional rhyme can be followed by an extra consonant This leads to the template in (24b). An extrarhymal consonant after an obstruent (24a) violates the Sonority Sequencing Principle and is disallowed.
